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AS ABOVE
SO BELOW
TAPPING INTO THE LATENT 
ENERGY OF ABANDONED 
U N D E R G R O U N D 
I N F R A S T R U C T U R E
IMAGINING CREATIVE 
WAYS IN WHICH THE 
ARCHITECT CAN 
FORMALIZE AN ECONOMY 
OF WASTED ASSETS
Alexandra N. Ramirez 
Thesis Proposal 2017
TO CREATE SUSTAINABLE 
URBAN ENVIRONMENTS 
AND TO RECONNECT 
SEGREGATED CITIES


How much surplus energy do we 
produce as a society?
What can be done about it?
But more specifically
What can the architect do about it?
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INTRODUCTION.
IDENTIFYING THE ISSUE.
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“How can 
the architect 
formalize the use 
of surplus enery 
to reach more 
people in a more 
systematic way?”
“What are 
creative ways to 
formalize surplus 
energy to benefit 
the layman and in 
turn, the greater 
economic and 
social sphere?”
Our modern society espouses a 
culture in which there are a million 
and one ways to waste something. 
We have a surplus in energy that 
comes in many forms. Just to name 
a few, there is an overproduction of 
goods, waste heat from machines, 
and abandoned or underutilized 
infrastructure. This gross amount 
of surplus wouldn’t be receiving 
so much attention if there wasn’t 
an equal or even greater amount 
of shortage. The two are married, 
whether they are halfway across 
the world or within a 5 mile 
radius, related or unrelated, there 
never seems to be one without 
the other. In an efficient and well-
oiled economy one would think 
that this surplus would be used 
to benefit someone or something, 
but oftentimes this is not the case. 
Food is thrown away, abandoned
buildings are left to rot, and societies 
overlook assets they already have. 
Throughout history, however 
unsystematically people have 
found ways to dip into this bank of 
excess resources. For example a 
homeless man taking shelter within 
an abandoned underground tunnel, 
or sleeping on subway exhaust 
grates for warmth. Anecdotal 
stories of people exploiting an 
inefficient system scurry through 
conversation, but can it amount to 
more? How can architects formalize 
the use of surplus energy to reach 
more people in a more systematic 
way? This thesis tries to imagine 
creative ways in which the architect 
can redirect a type of surplus energy 
to benefit the layman and in turn, the 
greater economic and social sphere.
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9CONTENTION.
This thesis 
will establish a 
framework for 
r e p u r p o s i n g 
u n d e r g r o u n d 
infrastructures. 
The strategy 
operates under 
an umbrella of 
s u s t a i n a b i l i t y 
and urban 
i m p r o v e m e n t 
which are 
two concepts 
applicable to sites 
far beyond the 
ones researched 
here.
I m p l i c a t i o n s 
Beyond Project
PART 1
Abandoned underground 
infrastructure is an example of an 
untapped surplus in energy that 
an architect has the opportunity to 
reappropriate. Tunnels in particular, 
can be used as systems to heat or 
cool a network of buildings above 
ground to create more sustainable 
urban environments. In addition to 
greater energy efficiency, the system 
could also have beneficial social 
implications within segregated 
cities by providing fluid connections 
between divided neighborhoods.
PART 2
Underground tunnels and other metro 
infrastructure have qualities very 
complimentary to an integration of 
passive geothermal systems. Being at 
least 6 ft. below the earth’s surface, 
this infrastructure is able to take 
advantage of the earth’s more stable 
temperatures. There is an offset in 
seasonal temperatures due to the 
“time lag” principle which leaves the 
earth cooler in summer and warmer 
in winter.
The use of geothermal energy allows 
the architect yet another opportunity, 
to really design a system that 
celebrates this form of sustainable 
energy typically overlooked by the 
public. How can the architect bring 
the geothermal system to the forefront 
in ways that uniquely spatialize the 
human experience?
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ABANDONED UNDERGROUND 
INFRASTRUCTURE.
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Abandoned tunnels and 
stations beneath 8 cities77
Which is not including a 
collection of other cities that 
have at least 1 or 2 abandoned 
structures beneath them....
+
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Constructing beneath the 
earth’s surface has long been an 
amenity to society. Whether the 
structures were created to carry 
water, utilities, or act as a mode of 
transportation, one would be hard-
pressed to find an urban setting 
without infrastructure built beneath it. 
However, in society’s constant state 
of evolution things that are built one 
year fall out of use the next. There 
are many reasons for infrastructure 
to become abandoned, the graph 
below documents the amount of 
abandoned underground tunnels 
and stations beneath a selection 
of cities and captions the year 
and the reason each one fell into 
abandonment. It is interesting to 
find that a couple tunnels never even 
opened, either due to lack of funds, 
wartime measures, or politics. In 
any case the amount of underutilized 
underground infrastructure that 
the majority of people don’t even 
know about present unique design 
opportunities for architects.
“It was amazing to find these 
huge spaces, unused and 
lonely. In a city where every bit 
of space is filled with people, 
it was magical to find places 
where I could be as alone 
as if I were resting upon a 
mountaintop -- when in reality, 
these places were no more than 
a few dozen feet below some of 
the busiest streets in the world.” 
Steve Duncan on exploring New 
Yorks forgotten infrastructure
.15
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the more afluent areas, furthering 
the viability of that neighborhood and 
widening the economic and social 
gap between that county and those 
bordering it. The tunnel on the other 
hand is much more elongated than 
the node and traverses a greater area 
through a variety of counties. By 
designing a space that is not just a 
destination but a procession, provides 
greater effects to a greater number 
of neighborhoods and people. The 
divisions between counties and 
economic standings are chipped 
away just a little bit more, and create 
this common underground link that 
connects civil buildings as well as 
personal homes to one another. 
Uunderground tunnels possess 
qualities that present designers 
with unique opportunities to exact 
social and economic change within 
urban communities. In addition to 
providing easy access to geothermal 
energy, tunnels are also able to 
connect segregated neighborhoods 
by providing a common link of 
affordability between them. There 
is a comparison that can be made 
that is as simple as comparing 
the line versus the node. In this 
comparison the node represents 
monuments, presitigious buildings, 
or any other kind of destination 
point. The line represents the 
underground tunnel. The diagram to 
the left illustrates city county lines 
and color codes them according to 
average income. As you can  see 
the “node” a.k.a. monuments and 
buildings are typically placed within
.19
PRECEDENTS
SUBTROPOLIS | Kansas City, Missouri
A 55,000 sf manmade cave originally excavated to mine limestone is now the 
world largest underground business complex. SubTropolis is, in places 160 
feet beneath the surface. It has a grid of 16 ft high, 40 ft wide tunnels separated 
by 25 ft square limestone pillars created by the room and pillar method of 
hard rock mining. The complex contains almost 7 miles of illuminated, paved 
roads and several miles of railroad track. About 3.2 acres of available space 
are added each year as active mining continues. Businesses who lease 
space in the complex will save up to 70% in utility bills.
IRON MOUNTAIN | Boyers, P.A.
A wholesale data center and colocation operations complex that supports 
deployments with consumption based power pricing and the ability to secure 
low electrical rates on a long-term basis. Optimal power usage is achieved 
through geothermal cooling (ambient underground temperatures in the mid-
50’s) and an aquifer that uses 100% recycled chilled water for reduced 
environmental impact. Iron Mountain’s low PUE rating enables public sector 
organizations complying with the Ferderal Data Center Consolidation Initiative 
to meet the Department of Energy’s Executive Order for new data centers.
ZOLLVEREIN | Essen, Germany
This school of management and design sits atop the mineshafts of an old 
colliery which plays a central role in the thermal strategy of the building. 
When the colliery was closed it’s 1,000 meter-deep mine shafts were left and 
filled with water. The building’s energy strategist saw thermal value in what 
was essentially wastewater and recognized it as a source of free energy for 
the new construction. A heat exchanger extracts heat energy from the shaft 
water which is then pumped to the school and cycled through its thermally 
active surfaces. This reduces energy consumption by 75 percent.
20
SALT MINES | Turda, Romania
A historical salt mine was turned into a tourist destination featuring a museum 
for adults and an amusement park for kids. The theme park has been visitied 
by over 2.5 million people since its opening and is now ranked amoung 
the world’s most spectacular destinations. Visitors to the theme park are 
transported 400 meters underground aboard the same elevator shafts that 
were used to brind excavated salt to the surface over a century ago. The park 
includes a giant Ferris Wheel, a mini golf course, tennis court, an ampitheater, 
and an underground lake that can be navigated using paddle boats.
THE LOWLINE | New York, New York
A proposal for an underground park in Manhattan that would be located in the 
former Williamsburg Bridge Trolley Terminal. Co-gounders James Ramsey 
and Dan Barasch have suggested natural light would be directed below using 
a system of “remote skylights” providing an area in which trees and grass 
could be grown beneath city streets. This solar technology would collect 
sunlight through a glass shielf and transmit it onto a reflective surface that 
would distribute the rays underground.
BRUNEL TUNNEL | London, U.K.
A subterranean shaft designed as an entrance to London’s Thames Tunnel 
has been transformed into an underground venue for music performers, 
theater, and events. Its former entrance - a small hole leading down to a now 
removed staircase - has been replaced with a new opening, leading through 
to a contemporary red accented steel staircase that descends down. The 
designers wanted to preserve the integrity of the original structure as much 
as possible to the rough walls were left exposed and relatively untouched.
.21
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PRECEDENTS | energy savings vs occupancy 
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Salt Mines The Lowline Brunel Tunnel
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THE PROJECT.
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THE SITE | cincinnati, ohio
1. There is a 2 
mile long tunnel 
running beneath 
a  majority of the 
city
2. The city has 
a long history of 
segregation and 
income inequality
3. The city 
has seen rapid 
i m p r o v e m e n t 
within the past 
5-10 years
THE SITE | cincinnati, ohio
28
Cincinnati, Ohio is a perfect case 
study to experiment with repurposing 
underground infrastructure for three 
reasons. First, there is a two mile 
long abandoned underground tunnel 
that runs beneath a majority of the 
city. This tunnel was constructed 
beneath central parkway in phases, 
but was never finished due to 
budgeting issues. Tracks were never 
laid and not a single train or vehicle 
was ever operated inside the tunnel. 
The second reason is that Cincinnati 
has a long history of segregation 
within the city. Neighborhoods are 
severely divided based upon social 
standing and average income.  This 
environment has been exacerbated 
by the third reason the city has 
been chosen as a site, which 
is the rapid improvement it has 
seen within the past 5-10 years. 
The downtown area has been 
largely built up and the recipient 
of much new construction. The 
mayor and local officials have 
seen to it that public amenities 
and parks be created to attract 
more people. They have also 
improved public transportation to 
increase public access to different 
areas. The mayor has just recently 
announced the launch of a new 
public street car line that runs in a 
loop from downtown up to Findlay 
Market. However the improvements 
done to the downtown area have 
just widened the gap between 
northern and southern cincinnati 
counties. The city is in need of a 
connector piece to ride the tide 
of past urban improvement and 
link up cincinnati neighborhoods 
to create a more cohesive and 
stable urban environment.
Construction of the loop begins!
...WWII 
.
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It is interesting to 
note that one of the 
most active spots 
in the city, Findlay 
Market, is largely 
s u r r o u n d e d 
by blocks of 
abandoned and 
vacant buildings
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Adding new program / design 
to further integrate communities
Working with existing context to 
increase energy efficiency 1
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